To the Editor: In the CABG Off or On Pump Revascularization Study (CORONARY) described by Lamy et al. (March 28 issue), 1 the investigators used the approach of an expertise-based, randomized, controlled trial. 2 The qualified surgeons were those with more than 2 years of experience after residency training who had completed more than 100 cases of the specific technique. Lamy and colleagues also emphasized that "trainees were not allowed to be the primary surgeon."
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To the Editor: Diegeler et al. (March 28 issue) 1 found no superiority of the off-pump CABG technique over the on-pump technique in an elderly population. The number of crossovers in this study highlights how frequently the initial surgical plan changes.
To address this issue, the authors performed an intention-to-treat analysis to evaluate the effect of treatment assignment and a per-protocol analysis (excluding the patients who crossed over from the assigned treatment). However, these types of analyses, which evaluate the results according to treatment assignment or adherence to the protocol, are not the best way to assess outcome, because CABG is a treatment that is either performed or not performed; this situation is not analogous to prescribing a medication over the long term, with uncertainty regarding the patient's compliance with the assigned treatment.
In our view, the authors should have presented an "as-treated" analysis based on the operation actually performed, and the patients who crossed over from the assigned treatment should not have been excluded. No potential conflict of interest relevant to this letter was reported. However, the statement by Diegeler and colleagues that "technical details were left to the discretion of the operating surgeon" is disappointing, since no information was provided on important details that may have affected early results. The guidelines on myocardial revascularization published by the European Society of Cardiology and the European Association for Cardio-Thoracic Surgery recommend intraoperative graft assessment, 1 since it is known that surgical revision may be necessary in certain cases. Such assessment is not mentioned. In addition, antithrombotic management is not reported. In our view, this lack of standardization in the off-pump CABG group is a limitation and may explain why repeat revascularization was the only significant difference reported between the two groups (1.3% with off-pump CABG vs. 0.4% with on-pump CABG).
Finally, despite the fact that 37 high-risk patients crossed over to off-pump CABG because of a calcified ascending aorta, the stroke rate was still high among patients who underwent offpump CABG (2.2%). It is established that systematic application of "anaortic" techniques (i.e., offpump CABG without aortic manipulation) reduces the rate of stroke to less than 1%, 2-4 but no information about aortic management was provided. 
To the Editor: Diegeler et al. state: "Our trial does not support the assumption that off-pump CABG can improve the early outcome in highrisk patients." In this statement, the authors overlook the fact that the rates of death in their study (2.6% among the patients who underwent off-pump CABG and 2.8% among the patients who underwent on-pump CABG at 30 days) are much lower than the rates of death among patients in the off-pump group that were predicted by the two risk scores used (8.3% according to the European System for Cardiac Operative Risk Evaluation [euroSCORE] 1 and 3.8% according to the German coronary score 2 ).
The euroSCORE is based on 18 independent risk variables, not all of which were specifically reported in the study by Diegeler et al. In our opinion, the reported variables suggest that the patients in the study were not at high operative risk. Among the patients in the off-pump group, only 1.9% were in critical condition, 2.2% had a creatinine level greater than 2.3 mg per deciliter (203.3 μmol per liter), 2.1% had a left ventricular ejection fraction that was less than 30%, 3.7% had class IV angina according to the Canadian Cardiovascular Society scale (ranging from I to IV, with higher classes indicating greater limitations on physical activity owing to angina), 0.9% received renal-replacement therapy, and only 3.3% had pulmonary arterial hypertension. 
To the Editor: Two trials of off-pump CABG confirm its lack of superiority over on-pump CABG and provide support for skepticism about its role. 1 Subtle benefits -fewer transfusions and possibly fewer strokes -have been shown in some studies by experts, but they are scanty in less experienced hands except in highly specific situations. Patients in studies with less carefully selected surgeons require more repeat revascularizations. 2 In the accompanying editorial, Alexander 3 discusses the "learning curve" for the use of off- No potential conflict of interest relevant to this letter was reported. 
Dr. Lamy and Colleagues Reply: We agree with Sun and Wang on the importance of the performance of surgical trials by expert surgeons to avoid potential biases toward the easiest or most frequently performed surgical technique. CORONARY is an expertise-based, randomized trial, and the test of expertise at the beginning of the trial (2 years of experience after residency training and completion of more than 100 cases of the specific technique) was directed to the surgeons performing the operations in view of the magnitude of their involvement and the effect of their skills on the surgery. Other members of the operating team, such as anesthetists, perfusionists, vein harvesters, and nursing staff on the ward, also played an important role in the care of patients, but they were not subjected to the same expertise test. However, all 79 centers that partici-pated in our trial were large cardiac centers with experience in both techniques, and they perform hundreds of CABG procedures every year. Therefore, it seems unlikely that a potential bias related to the vein harvesting or the performance of other team members could be introduced and could have influenced the results of our trial. Since publication of their article, the authors report no further potential conflict of interest.
Dr. Diegeler and Colleagues Reply: Saeed et al. correctly stated that mortality among patients in our trial was lower than that predicted by the applied risk scores. This finding does not contradict the increased operative risk of the study population. The rationale for including patients 75 years of age or older was that there is a higher risk of adverse events and consequently a higher event rate among these patients. This inclusion criterion allowed the definition of a distinct and large enough patient sample. When grouped according to German coronary score quartiles, the frequency of the primary end point (a composite of death or a major adverse event within 30 days and within 12 months after surgery) across all quartiles was similar between patients who underwent on-pump CABG and those who underwent off-pump CABG ( Table 1) .
We share some of the objections raised by Sanfilippo et al. regarding the intention-to-treat analysis of a surgical procedure, yet the proposed "as-treated" analysis including the patients who crossed over is not adequate and would introduce substantial bias. Given the increased event rate among patients who crossed over from the assigned treatment, 1,2 such an approach would blame the competing procedure (notably onpump CABG) for the failure of the other.
The comments by Emmert and Salzberg point to the area of conflict between the feasibility of investigating a complex procedure in a multicenter trial and the control of every factor that could potentially influence the outcome. Given that there is no generally established "best" technique and that centers and surgeons were selected because of their experience, details about antithrombotic management and flow measurement were indeed left to the discretion of each surgeon and center. When the group of patients assigned to off-pump CABG was divided according to the use or nonuse of aortic manipulation (255 patients underwent the procedure with the anaortic technique, 277 with an anastomotic device, and 655 with partial aortic occlusion (clamping), rates of stroke were similar in each group (2.4% with the anaortic technique, 1.8% with the anastomotic device, and 2.3% with clamping.
Bonchek asks whether it is justified to put patients at risk while gaining expertise in offpump CABG without a proven benefit of the procedure. Avoidance of a "learning curve" is a challenge for clinical researchers, especially in the surgical arena. We now know that off-pump CABG has excellent results when performed by expert surgeons. If studies showed a benefit of off-pump CABG performed by expert surgeons, the consequence would be that all other surgeons would need to follow and adapt the offpump technique with all necessary efforts for training under a strict quality control. The aim of randomized trials is to investigate whether or not there is a need for a paradigm change. Anno Diegeler, M.D., Ph.D. Wilko Reents, M.D. Michael Zacher, M.D.
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